.
INTRODUCTION
Taxol, a natural diterpenoid, was first isolated from the bark of Taxus brevifolia by Wall and Wani in 1965. 6 years later, the structure of this promising anti-cancer compound got published [1] . In 2000, Taxol became the best-selling cancer drug. It serves as an effective inhibitory against ovarian, breast, lungs and skin cancers [1] [2] [3] . Other medical uses includes antiepileptic, anti-inflammatory, antipyretic, analgesic and antimicrobial activities [4] . Besides, the bark was used as a plaster on bone, as well as for relief from headache [5] , and the leaves and bark extracts are used for the treatment of bronchitis, asthma, poisonous insect bites [3] . According to many studies, Taxol concentration is only about 0.001 to 0.05% [1, 6, 7] whereas the global demand is nearly 800-1000 kilograms per year [8] . Semisynthesis is an alternative; many studies from Denis and Greene (1988) , Ojima (1992) elucidated that 1 kg of 10-DAB III and BC III could be converted into about 0.6 to 0.7 kg of Taxol. Nonetheless, source of these precursors is limited to only one Taxaceae species, called genus Taxus spp.
Taxol, 10-DAB III and other taxoids have been isolated from yew tree species with some conventional methods such as maceration, ultrasonic-asisted extraction, microwaveassisted extraction, pressurised liquid extraction, solid-phase extraction, Soxhlet [9, 10] . Despite of simple procedures, these methods have many disadvantages like low selectivity, large solvent consumption and long extraction time. In recent years, the application of microwave for extraction of constituents from plant has shown tremedous research interest and potential due to its highlighted advantages as efficient and friendly environmental extraction, high extraction rate and selectivity, and less solvent consumption [11] . MAE has been used for the extraction of some natural products such as ginger [12] , citrus lemon [13] , triterpenoid compounds in olive leaves [14] , mangosteen [15] , etc. As a result, MAE is an alternative, powerful extraction method especially for thermosensitive compounds.
It has been documented that the selectivity as well as the extraction yield of MAE can be improved by adjusting the operating parameters [16] . Therefore, evaluating the effects of process parameters on desirable responses is highly necessary. It will provide not only a better understanding of the overall extraction process but also useful data for the optimization and scale up. In this work, the optimization methodology was used to study the effects of operating conditions, i.e. the solvent nature, extraction time, material/solvent ratio and power on the recovery and concentration of Taxol and 10-DAB III from leaves and branches of Taxus wallichiana Zucc. In an attempt to increase the concentration of 10-DAB III and Taxol, enhancement procedure conducted as follows:
MATERIAL AND METHODOLOGY
-After concentration in vacuum evaporator of MeOH extract, part of the residue was subjected to diaion column chromatography eluting with 98g of silicagel, eluting solvent of the mixture of MeOH and water from 10% to 100% of MeOH.
-Besides, chloroform extract was subjected to 50 g of silicagel column chromatography eluting with PE: Acetone mixture from 0% to 100% of acetone.
-All obtained solutions were diluted in MeOH for HPLC analysis. 
Determination the concentration of Taxol and 10-DAB III

Optimization of MAE conditions
Effect of microwave power on the content of methanolic and ethanolic extract
The effect of microwave energy were strongly dependent on the nature of solvent (as shown in Figure 3) . It was clearly seen that the amount of methanolic extract was higher than ethanolic extract. In detail, the highest amount of methanolic and ethanolic extracts were 0.51 and 0.40 g/g dry material at the maximum of power and ratio, 440W and 1:25 (w/v). On the contrary, at the lowest power of 40W and ratio of 1:10 (w/v), the amount of methanolic and ethanolic extracts were the lowest, 0.38 and 0.26 g/g dry material, respectively. In MAE, the extraction efficiency depends on the dissipation factor (tanδ) which evaluates the ability of the solvent to absorb microwave energy and convert it to heat to the surrounding molecules. It is caculated by the equation: tanδ = ε''/ε' where ε'' is the dielectric loss which indicates the efficiency of converting microwave energy into heat; ε' is the dielectric constant which is the measure of the ability to absorb microwave energy. According to theory, methanol absorbs much microwave than ethanol due to higher its ε' value (ε'=32.6 for methanol and ε'=24.3 for ethanol) [16] . Moreover, the methanol's overall heating efficiency is also
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Trang 81 much better than ethanol since the tanδ values of methanol and ethanol were 0.64 and 0.25, respectively [19] .
With a constant amount of material, the larger the solvent volume consumed, the better the extraction capacity was observed because of increasing in mass transfer process which helped to release 10-DAB III and Taxol into solvent in a more efficient manner. 15. It could be explained that the larger quantity of solvent was consumed, the easier transferring of Taxoids from material to solution was occurred. On the other hand, the higher microwave energy leads to the expansion and rupture of cell walls, then liberated analytes into the solvent. Additionally, high temperature decreased the viscosity of solvent, interaction of material and solvent were promoted. Thus, the diffusive rate of solvent raised and extraction speed improved [19] . In fact, both the power level and the amount of solvent strongly affected to 10-DAB III and Taxol contents. 
Effect of microwave power and
Enrichment process
The comparison of Taxoids contents between crude methanolic extract and chloroform extract were illustrated in Figure 9 .
After n-hexane-chloroform purification step, both the purified proportion of 10-DAB III and Taxol remarkably increased and reached to 4.57%, 0.28%, which were 10 times for 10-DAB III and 2.5 times for Taxol higher than in crude methanolic extracts. Purification step showed that n-hexane and chloroform effectively removed non-polar components.
Because the polarity of these solvents is closed to the polarity of lipids and other non-polar compounds, these impurities were thus easily removed and the contents of 10-DAB III and Taxol also grew considerably. The significant difference in the amount of 10-DAB III between crude methanolic extract and in extract after purification two-steps was up to 10 times due to the different polarity of 10-DAB III and Taxol. 
CONCLUSION
In general, the study applied SPE and 
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